The purpose of this study was to develop a valid and reliable psychometric scale to measure the perceived autonomy of postgraduate students in the Hellenic Open University and similar distance education environments. Two dimensions of autonomy, namely personal and educational, were revealed from the literature review and the preliminary study. For the evaluation of each dimension, two subscales were developed. Following two pilot studies, the initial item pool led to the development of a 25-items questionnaire, which was then administered to a sample of 239 postgraduate students. The exploratory factor analysis revealed two factors for the personal autonomy subscale, with 7 items in total, and two factors for the educational autonomy subscale, with 9 items in total. The Cronbach's alpha coefficient ranged between .623 and .717. A statistically significant gender difference was found only for the personal autonomy subscale and, more specifically, for the factor 'managing difficulties', where female respondents received a lower score than males.
Introduction
Distance education, a flexible educational method with specific demands, motivates the learner (pupil and/or student) to exert control over his/her own learning (Andrade & Bunker, 2009; Lionarakis, 2001) . On this basis, learner's autonomy is not only required, but also facilitated by the very nature of a distance education environment; consequently, it reveals itself as a main factor for a successful learning process (Furnborough, 2012; Peters, 2000; Santos & Camara, 2010) . This led many of the theoreticians of education to study and critically analyse the notion of learner autonomy in the context of distance education (Anderson, 2007; Brockett & Hiemstra, 1991 ; Fotiadou, Angelaki, & Mavroidis, 2017; Keegan, 1996; Little, 2004) . Moore (1993) , while developing the theory of transactional distance, defined autonomy as a perceived, experiential learner situation, during which learners take the responsibility of their own learning exerting control over all the phases of the educational process. On the other hand, Peters notes that for learners to be autonomous they have to be "meta-cognitively, motivationally and behaviorally active participants in their own learning" (Peters, 1998; p.48) .
Some researchers describe autonomous learning as an ability to independently acquire knowledge or skills (Chene, 1983) , while others as a psychological characteristic of an individual to independently direct his/her learning (Merriam & Caffarella, 1999) . Oxford (2008) suggests that in an autonomous learning environment, the learner makes decisions involving both planning and implementation, while when the level of learner autonomy is lower, learners make considerably fewer decisions linked to implementation. According to Little (1995) and Moore (1993; , learners' autonomy does not mean that they do not need the tutor's support; on the contrary, both researchers emphasize the importance of the tutor's supportive, encouraging and motivating role.
Literature review
According to Garrison (2003) , independence and autonomy were initially associated with the industrial model of distance education. Moore (1993) integrated autonomy with distance teaching and linked it with the concepts of structure and dialogue. Moore's theory of transactional distance recognized the importance of dialogue between and among tutors and learners in an educational process. Through the autonomy dimension and self-directed learning, transactional distance went beyond the concept of control by raising important cognitive issues; in Moore's theory of transactional distance, autonomy appears to view the transaction from the learner's perspective, related also to the degree of control the learner has over preparation, execution, and evaluation of his/her learning (Garrison, 2003) . Peters (1998) also challenged the industrial approach to distance education, asking for greater pedagogical imagination and for the treatment of students not as objects but as subjects of the teaching process (Garrison, 2003) . He therefore linked distance education with learner autonomy, as his approach transfers considerable trust and responsibility to the learner. As noted above, according to Peters (1998) , autonomous learners are "meta-cognitively, motivationally and behaviorally active participants in their own learning". Garrison (2003) suggests that this approach has common core perceptions with the self-directed learning model put forward by Garrison (1997) , of which monitoring, motivation, and management are core elements.
In order to measure learner autonomy, many scales have been presented in the relevant literature. . Problems with the construct validity had been reported from researchers for Guglielmino's scale and the recommendation was to discontinue its use (Candy, 1991; Field, 1989; Straka & Hinz, 1996) . According to Macaskill and Taylor (2010), Fisher, King, and Tague's SDLRS-40 scale is fairly long and developed for a specific group of nursing students. The DELES-39 scale is developed to assess in general the learning in distance education environments, with only 5 items related to learner autonomy (Biggs, 2006) . The most recently constructed scales for measuring learner autonomy (van Assen's ACS-30 and Macaskill and Taylor's ALS-12) were not purely developed in distance education environments.
Examination of autonomy in the context of the Hellenic Open University (HOU) has been limited. Only the studies of Fotiadou, Angelaki, and Mavroidis (2017) and of Giossos, Koutsouba, and Mavroidis (2016) have measured the autonomy of the postgraduate students of HOU, both using the Becker and Van Assen (2006) scale. However, the HOU applies a unique, model of distance education, which combines five optional and face-to-face counselling group sessions, as well as distance means of communication and learning tools (Fotiadou, Angelaki, & Mavroidis, 2015) . As it has been remarked by Lemone (2005) , learner autonomy changes according to the conditions that pertain to the cultural and educational environment of its development. Additionally, there is a discussion in the literature concerning the potential validation problems that emerge, including those customarily associated with instrument development, when using a psychometric scale developed in a different cultural and educational context from that of the case study (Sawilowsky, 2000; Sherril & O'Connor, 1999; Yun & Urlich, 2002) . In other words, it is "safer" and more efficient to use an instrument/scale, which has been developed within the learning environment of the particular examined population or of a very similar one. In this specific case, in order to ensure the validity in measuring autonomy among HOU postgraduate students, an instrument/scale is developed focusing on the learning environment of the HOU. Such a new, customized scale could be used not only in the context of HOU but also on similar learning environments.
A dual theoretical approach was adopted for the development of the autonomy scales. In particular, (a) Moore's theory (1993), which faced autonomy as an experiential, perceived situation, and (b) Garrison's approach (2000), which suggested two discrete dimensions of autonomy. The first dimension is related to the psychological, personal characteristics of the learners (psychological or personal dimension of autonomy) and the second one is related to the educational programme itself (educational dimension of autonomy). The aforementioned theoretical assumptions led to the development of the two subscales: one for evaluating personal autonomy and one for evaluating educational autonomy.
To this end, the development of a new scale could also assist in clarifying one further point: as Garrison (2003) has pointed out, Moore treated autonomy as a personality characteristic associated with self-directedness and personal responsibility. There is a need though to clarify whether Moore's concept of autonomy concerns educational or psychological/personal autonomy. The process for the development of the scale presented in this study can be also used to provide some insight on whether these two dimensions of autonomy exist separately.
Following the above, the purpose of the present study is to develop a scale for measuring the learner's autonomy of HOU postgraduate students, while providing psychometric evidence of reliability and validity of the interpretation of the scores derived from this scale. The specific study questions are the following: The validity of a measurement scale alludes to the extent to which the scale measures what it should supposedly measure (Thomas & Nelson, 1996) . More specifically, the American Union of Psychologists, the American Union of Educational Research and the National (American) Council of Measurements in Education refer to a series of criteria used in order to support the validity of a measurement/scale/test (Gall, Borg, & Gall, 2014) . These criteria could be classified in: (a) those which refer to the extent to which the test items are a sample of a universe in which the investigator is interested, namely content validity (Cronbach & Meehl, 1955) , (b) those which refer to the degree to which a test can be interpreted as a measure of some attribute or quality which is not "operationally defined" (Cronbach & Meehl, 1955) , namely construct validity, and (c) those which refer to the extent to which the test constitutes an independent measure criterion on the same attributes and computes a correlation, namely criterion validity (Cronbach & Meehl, 1955 ). In the present study the construct validity is thoroughly investigated.
Finally, the reliability of a measurement scale refers to the stability that the scale demonstrates in consecutive tests and is distinguished in: (a) test-retest reliability, (b) alternate form reliability or parallel form reliability, (c) split-half reliability, and (d) internal consistency reliability (Gall, Borg, & Gall, 2014) . Internal consistency reliability of a scale is a function of the number of items and their correlation; Cronbach's alpha is the coefficient commonly used to estimate it. In the present study the internal consistency reliability is investigated.
Method
The process of developing the learner autonomy scale comprised of two phases. In the first phase, the items of the scale were developed and in the second phase these items were evaluated.
Development of the items of the scale
In the first phase, an extensive literature review of the theory of autonomy and a review of the existing relevant scales were performed. Then, an interview with four HOU postgraduate students (2 men and 2 women), using open ended questions, were conducted.
The purpose was to identify a conceptual framework for learner autonomy and to identify which items were the most important to represent the instrument's dimensions. On the basis of the literature review and of the interviews, an initial scale was developed.
Evaluation of the items of the scale
In the second phase, the above questionnaire was initially reviewed by two HOU postgraduate students in order to evaluate face validity and by three academics of distance education in order to evaluate sufficiency, interest and clarity of the items on the scale.
Following this, a pilot study took place. During this pilot study, the scale was administered twice, first on a random sample of 62 postgraduate students and then on a random sample of another 22 postgraduate students, in order to ensure its clarity.
Finally, the scale was administered on a random sample of 239 postgraduate students of the HOU who were attending different course modules during the academic year 2015-16 to ensure its construct validity.
To examine the construct validity of the subscales-questionnaires, the subsequent four preliminary tests related to the suitability of the scale and the sampling adequacy for factor analysis were performed: (a) the Pearson's r linear correlation coefficient, (b) the Bartlett's test of sphericity to test the variables' independence, (c) the Kaiser-Meyer-Olkin measure of sampling adequacy, and (d) the discriminant of table R to test the multicollinearity. As for the factorability itself, an exploratory factor analysis was performed using the technique of principal axis factoring with direct oblimin. The identification of the number of factors was based on the screen plot.
To examine the internal consistency and the reliability of each subscale (personal and educational) regarding the homogeneity of the responses to the items, the Cronbach's alpha coefficient was used. Finally, the multivariable analysis of variance (MANOVA) was conducted to test the potential gender differences in the mean scores of men and women on the Personal Autonomy Scale (PAS) and the Educational Autonomy Scale (EAS).
Results and main findings

Development of the scale
As noted above, the theoretical assumptions led to the development of the two subscales, one for evaluating personal autonomy and one for evaluating educational autonomy. The critical analysis of the notion of autonomy gave rise to a number of items, which in turn composed the scale. More specifically, as far as personal autonomy is concerned, items emerged regarding the assumption of personal responsibility, personal control, active involvement, self-awareness, internal motivation, insistence, etc. Educational autonomy included items relevant to the awareness of the learning needs, the organization, monitoring and assessment of the learning process, the extent to which students expect their tutor to transfer the control of the educational procedure to them, etc. The items of the scale were enriched taking into consideration the analysis of the HOU educational framework as well as other relevant scales described in the literature 
Evaluation of the scale
The scale was evaluated through a research in which two hundred and thirty-nine (239) HOU postgraduate students, following different course modules during the academic year 2015-2016, participated. The questionnaire was provided to the random sample of students during the counselling group sessions of each course module, under the instructions of the researcher, to ensure that all the necessary clarifications were provided.
The two final sub-scales as formulated with their items were: (a) the Personal Autonomy Scale-PAS (Table 1) The results of the preliminary tests indicated problems in items 1, 5, 10, 13 and 14 for the personal autonomy scale and in items 9 and 11 for the educational autonomy scale respectively. More specifically, these questions were eliminated, as they did not contribute to a simple factor structure. To examine the factor structure of each dimension, a factor analysis of the remaining items was performed using the method of principal axis factoring with direct oblimin.
Regarding the personal autonomy scale, Bartlett's test of sphericity output, x 2 (36) = 472.15, p = .000, resulted to the rejection of the hypothesis that the variables are independent from one another, while the KMO measure of sampling adequacy was .792, which is a very satisfactory value, above the recommended value of .6 (Kaiser, 1974 , as cited in Giossos, Koutsouba, & Mavroidis, 2016). The discriminant of table R was above the value of .00001, suggesting that there was no multicollinearity problem. The scree plot of the factor analysis confirmed the following two factors: "self-awareness" and "autonomy in managing difficulties". The two factors and the variances of the items' loadings are displayed in Table 3 . With regards to the internal consistency and reliability of these two factors, for the 'autonomy in managing difficulties' factor, Cronbach's alpha coefficient was .717 and for the 'self-awareness autonomy' factor, Cronbach's alpha coefficient was .658. These values are considered sufficient for psychometric scales.
As far as the educational autonomy scale is concerned, Bartlett's Test of sphericity output, x 2 (36) = 383.81, p = .000, resulted in the rejection of the assumption that the variables are independent from one another, while the KMO measure of sampling adequacy was .775 which indicates the extraction of discrete factors. The discriminant of table R was above the value of .00001, which means that there was no multicollinearity problem. The scree plot of factor analysis confirmed the following two factors: "autonomy in action" and "autonomy in planning". The two factors and the variances of the items' loadings are displayed in Table 4 . As regards the internal consistency and reliability of the two factors, for the 'autonomy in action' factor the Cronbach's alpha coefficient was .668 and for the 'autonomy in planning' factor the respective value was .623. These values are considered sufficient for psychometric scales.
Finally, according to the results of the multivariable analysis of variance (MANOVA) no statistically significant gender differences were found for the following factors: (a) self-awareness (F1,237 = 3.114, p = .079), (b) action (F1,237 = 10.711, p = .203), and (c) planning (F1,237 = 1.043, p = .308). A statically significant difference was detected for the factor: 'autonomy in managing difficulties' (F1,239 = 10.711, p = .001).
Following the above, the final items of the Personal Autonomy Scale were seven: four under "Autonomy in managing difficulties", namely "I can solely manage any new problem that may emerge in my studies", "I seek alternative solutions when a difficult problem arises in my studies", "Ι face the difficulties in my studies as a challenge" and "I can easily adapt to difficult situations", and three under "Self-awareness autonomy", namely "I am aware of my abilities as well as my limits in relation to my studies", "I can solely rely on me throughout my studies" and "I know well which learning style suits me best". Regarding the Educational Autonomy Scale nine items were included in the final scale: four under "Autonomy in planning", namely "I set realistic goals that meet my needs", "I choose the time and place of my study according to my personal needs", "I plan in detail the steps to pursue my goals", and "I can evaluate my learning in total" and five under "Autonomy in action", namely "I want to choose the content and method of my studies", "I want to choose the means and resources for my studies", "I am acquainted with a variety of information resources", "I want my tutor to let me act on my own", and "I want my tutor to help me when it's absolutely necessary". The results of analysis leading to the final formulation of the scales are discussed in the following section.
Discussion
The results of the exploratory factor analysis revealed two discrete factors for the personal autonomy scale, namely "self-awareness" and "managing difficulties", and two discrete factors for the educational autonomy scale, namely "autonomy in planning" and "autonomy in action". As far as the "self-awareness" factor is concerned, the statistical analysis of the responses of the sample of the present study, along with their high scores in the awareness of their limitations, clearly confirm the connection of this parameter with the control exerted over all the phases of the educational process and, consequently, with the autonomy of students. These results indicate that learners' autonomy has two distinguished dimensions, educational and psychological/personal. Furthermore, the existence of both dimensions of autonomy shows that these constitute important parameters in distance learning environments as suggested by theoreticians of distance education such as Moore, Peters, and Garrison.
The specific result tallies with the fact that distance education, which is closely linked with independent learning, is founded upon the concepts of "distance" and "autonomy" (Moore, 1972) , at least from the learners' perspective (Garrison, 2003) , and therefore presupposes greater autonomy on behalf of the learners. The studies by Giagli, Giaglis, and Koutsouba (2010), Fanariti and Spanaka (2010) , and Fotiadou, Angelaki, and Mavroidis (2017), which were also conducted in HOU, as well as other studies that lead to similar conclusions (Güven & Sünbül, 2007; Tassinari, 2012; Thanasoulas, 2000; White, 1995) confirm that self-awareness is a core parameter of the personal autonomy of learners.
Regarding the factor "managing difficulties", the respondents confirm the connection of autonomy with their ability to adapt to difficult situations and to seek alternative solutions consorted with their personal characteristics. The successful management of difficulties is a basic characteristic of the learners' personal autonomy dimension according to Moore's (1980) theory of transactional distance and also according to the preceding work of Wedemeyer (1977) . Similar findings were observed in the studies of Leonard and Harvey (2007) , Macaskill and Denovan (2011), Scott, Furnell, Murphy, and Goulder (2014), Zimmerman (2000) as well as by Furnborough (2012) , where a large percentage of students could cope with all sorts of difficulties in a self-contained manner, simultaneously creating autonomy conditions. On the contrary, the factor "interaction of students with their peers" does not seem to contribute to their autonomy (questions 13 and 14 of the personal autonomy scale were excluded from the statistical analysis, as unrelated to its evaluation parameters). Macaskill and Taylor's (2012) most recently constructed scale also doesn't include the interaction factor. However, in Bekker and van Assen's scale (2006) the relevant factor 'sensitivity towards the others' is fundamental for its construct. A plausible explanation of the above controversial finding might be that the majority of HOU students aim at a successful final assessment comprising of personal written assignments and exams, which has definitely an individualistic orientation. Therefore, they do not feel as much the need for interaction with their peers. As suggested in the study of Kassandrinou, Angelaki, and Mavroidis (2014), which was performed in the same educational environment, the limited face-to-face interaction and the lack of group assignments lead to an increased studentstudent transactional distance in the HOU. This is enhanced by the fact that postgraduate students of the HOU are accustomed to traditional face-to-face courses from their undergraduate studies, where they could interact more easily with their fellow students. It's highly probable that if group assignments were given to the students by the HOU and if peer-to-peer interaction was more encouraged, the interaction factor could have affected the structure of the scale examined here.
Regarding the factor "autonomy in planning" the results of the present research indicated that educational autonomy, i.e. the extent to which the program itself creates the conditions for learning autonomy, is positively linked to the following parameters: (a) setting realistic goals that meet the students' needs, (b) choosing the time and place of their study, and (c) planning in details the intermediate goals and the conditions necessary for the completion of a learning project. Following this, the second factor, that of "autonomy in action", also confirms the positive correlation between the students' educational autonomy and the extent to which they choose the content, resources and methods of their learning, in addition to the opportunities of self-acting that their tutors offer. The aforementioned results are in agreement with those of other studies, which highlighted the learners' need to be actively involved in all the phases of the educational process (Fanariti & Spanaka, 2010 As far as the examination of gender differences is concerned, the low score that women received in the personal autonomy scale, and more specifically in the 'managing difficulties' factor, could be attributable to the fact that women with youngsters or dependent elderly family members are facing difficulties in trying to play multiple, different and demanding roles, simultaneously satisfying a plethora of personal, social and professional obligations (Angelaki & Mavroidis, 2013) .
Conclusions
The aim of the present study was to develop a scale/questionnaire to measure the perceived autonomy of the postgraduate students involved in the distant education courses of the HOU. The study confirmed the existence of two discrete dimensions of autonomy, educational and psychological/personal autonomy. Furthermore, it revealed two discrete factors for the personal autonomy scale, namely "self-awareness" and "managing difficulties", and two discrete factors for the educational autonomy scale, namely "autonomy in planning" and "autonomy in action". The analysis performed led to a final overall scale with 16 items: seven under the Personal Autonomy Scale and nine under the Educational Autonomy Scale.
The notion of autonomy as a psychometric characteristic is determined by the cultural and educational conditions of its development context. For this reason, generalization of the developed scale outside this or very similar environments must be made with care, taking into account all relevant considerations. An exploratory factor analysis was performed in order to establish construct validity. Nevertheless, the factor structure of the two scales (personal and educational autonomy) should also be submitted to a confirmatory factor analysis (Thompson, 2004) . To this end, a dedicated research study is recommended. It would be also interesting to conduct a similar research to HOU undergraduate students. Finally, given that autonomy is interdependent on the sociocultural and educational context of its development, this merits examination in other contexts of distance education.
